Restriction of transgene expression to the B-lymphoid progeny of human lentivirally transduced CD34+ cells.
Development of gene transfer strategies will necessitate improved efficiency and control of transduction and transgene expression. We here provide evidence that targeting expression of the GFP reporter gene to the B-lymphoid progeny of genetically modified human hematopoietic progenitor cells can be achieved through the insertion of regulatory sequences from the human CD19 gene promoter into a lentiviral vector. Based on a bioinformatics approach, three human CD19-derived sequences were designed and inserted into a self-inactivated lentiviral vector backbone upstream of the GFP gene: S.CD19 (230 bp), M.CD19 (464 bp), and L.CD19 (1274 bp). These new lentiviral vectors efficiently transduced cord blood CD34(+) cells. The M.CD19 and especially L.CD19 sequences preferentially targeted GFP expression to in vitro and in vivo differentiated CD19(+) progeny; moreover, transgene expression was detected from the CD34(+) pro/pre-B cell to the mature peripheral IgM(+) B cell stage. In contrast, GFP expression was weak or absent in primary T-lymphoid and uncommitted progenitor cells or in erythroid, natural killer, or myeloid differentiated cells. Such B-lineage-specific lentiviral vectors may be useful for correcting inherited disorders that affect B-lymphoid cells or for deciphering the transcriptional program that controls B cell commitment and differentiation.